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Image sensors with monochromatic or multi-color 
response made from organic semiconductors are 
disclosed. The image sensors are comprised of 
image sensing elements (pixels) each of which 
comprises a thin layer (or multiple layers) of 
organic semiconductor(s) sandwiched between 
conductive electrodes. These image sensors can 
be integrated or hybridized with electronic or 
optical devices on the same substrate or on 
different substrates. The electrical output signals 
from the image sensors resulting from the input 
image are probed by a circuit connected to the 
electrodes. The spectral response of the image 
sensing elements can be modified and adjusted 
to desired spectral profiles through material 
selection, through device thickness adjustment 
and/or through optical filtering. Several 
approaches for achieving red, green, and blue 
full-color detection are disclosed. Similar 
approaches can be used for multiple-band 
detection (wavelength multiplexing) in desired 
response profiles and in other selected spectral 
ranges. 
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[0 0 2 5] 

AH^ 1 8 tt, -mz, pJ^CD^S (4 0 0~7 0 0 nm) , MW-<D$i& (2 
00~400nm) , MQMMftL-Bi «2 0 0 nm) £>£.Z£j5;m?\-(D%i& (7 
0 0~2 5 0 0 nm) ^fJfcOi^i^tl^, 
[0 0 2 6] 

£^omm\z. 2 o %&Mx%m&m&^%M;W.zmw-fz>(D\z&m2n%m 
%mw?z>(D\z&m-£ti%M&tfg>^o 

[0 0 2 7] 

o ^mmmmit. 1 o-i4^b 1 o-is/cmo#m^£w-r&fc<2-r&3 0 

[0 0 2 8] 



«g2002-502120 (P2002-502120A) 

(24) 

[0 0 2 9] 

»Wil:<tot«t. WAtf- 1 0 V -5V 

[0 0 3 03 

[0 0 3 1 ] 

^— $ttmi, pi^x^^ h;i/Sr3a^©sijMG)«a^ -r&fr-^ (6 o o~7 o 

Onm) , B (5 0 0-6 0 0 nm) &£ZSW (4 0 0~5 0 0 nm) ©HCfelC 
[0 0 3 2] 



■I 



J 



(25) 
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[0 0 3 3] 

^I^^C$it^^i7&tT#^<hV^#W<DflJ^7&t#e,n^ [N. S. Sari 
c i f t c i &J;£/A. J. He e g e r <b\Z&%>, Tfcffl^fFJfl 5 , 3 3 3, 1 
83^ (July 19, 1994) ; N. S. S a r i c i f t c i *5J:tf 
A. J. Heeger t>\Z&%>. #H4#fiFt& 5 , 454, 8 8 0^ (Oct 3 
, 1995), N. S. Sariciftci, L. Smilowitz, A. 
J. Heeger^F. Wud 1 ^H«fc5, Science 2 5 8, 1 4 
74 (1992) ; L. Smilowitz, N. S. Sariciftci 
, R. Wu, C. Gettinger, A. J. Heege r:fe«fctfF. Wu d 
1 i=>\Z£Z>. Phys. Rev. B 4 7, 1 3 8 3 5 (1 9 9 3) ; N. S 
. Sariciftci 43=kc£A. J. Heeger ?>t«fc§, Intern. 
J. Mod. Phys. B 8, 237 (1 9 9 4)]. EH£Jgte, ±f2(DJ;5 
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(26) 

o 

[0 0 3 4] 

ilUFlit^. MpLti. #'J (p-^x~U» PPPtfc«6-7i-Jl/6 
Pte, 4 0 0nm®^/t>H^t7^Wt§, #7i - U>^(7)^^lf - V 

-PV«$tl, n>H^t7^5 0 0 nm^ty7ht^ ^>if>^ 

0 0 nm^Tv? hf^o 
[0 0 3 5] 

m&Z&ZZtX, %&n> F^-v y z?&mmtZ> z\tbX^Z> 0 PPV^Ji: 

mz> mm&mfzt£^mig(D p p v^rji^jimm^-r^ p p vx^^t 

^t77°ra6 0 0 nmCy7hno ;m£><D5H% !i£ll!^£f£§rf 
^It^MfTO^o PPVm<D&\i-)immzyT/M%:®i<&Zl±Z>Z\£ 
tCN-PPV^M^n, ^t77 , ^7 0 0 nm*ty7m„ CN 

-ppvti fc&mm*ftm^%±.x&m£mmx&z>o mm&mft-? z> z\ tx 

JL*)V3f-*ryy7$:is7 h$-&^^H«, PPV^^Pge>T\ jI3t£Ttf)¥# 
[0 0 3 6] 

mm&mmzmf-? z>z\tx\ 0. m&£z$n<Dmm\z^xffiM<Dmytfo&% 



«82002-502120(P2002-502120A) 

(27) 

o 

[0 0 3 7 ] 

mmftT. tu ^-isi^f F©iin mm*, it^mm^ ( 

(D 5te ir > it £ # £ £ £ # T # £ o 

[0 0 3 8] 

ftmm^mfcmztfv^-oiMtLTte. ^>j7tfi/> ( tpaj ) 

tj ) 43J;£Pe(7)it^#: ; #u tfp-;i/ ( rpp r j ) te^zS^toimmfo ; #U 

(2, 5 -^XX|/>lfXl/» ( rpTVj ) £>&Z£^(Dmmfc ; #U (p- 
7xXU» ( rpppj ) 4o^^Ol5l##: ; #U^;i/^"U> ( TPFj ) 43 
£U^-Oli##: ; (7xZl/>t:Zl/» ( Tppvj ) 43 <fc£PE-(DIft##: 

; #U^;Wty-;P43i:^cDm^#: ; #U (1, 6-^\^v-r» ;^U-T 

[0 0 3 9] 

- (2' -x^;i/-^\^S/;u^-» -1, 4-7i-l/>b-l/» ( tme 
H-PPVj ) [F. Wudl, P. M. Al lemand, G. Srdano 
v, Z. N i 43ck££D. Mc B r a n c h t>\Z&%>, Materials fo 
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(28) 

r Nonlinear Optics: S. R. Marder, J. E. S 
ohn£=fccKG. D. Stucky&lCiS, Chemical Perspe 
ctives (The Am erican Chemical Society 
, Washington DC, 1991) , 6 8 31] , ^ 'J ( 2 - 73^)1- 
5- (2-31^)1-^^)]/) -1, 4 -7i- l/>tf~ U» ( TBuEH- 
P P Vj ) [M. A. An d e r s s o n, G. Yu*5<fctfA. J . He e g e 
r <b\Z£Z>, Synth. Metals 85, 1275 (1997) ] , #U 
(2, 5-tfX (3l/X^y+y) -1, 4 -7i; 1/>H- U» ( TBCH 

a-ppvj ) H\m?%z£\z&^x*wfflm<D-m£'r%xm&ftmm$&o 

7/8 0 0, 5 5 5#*#flBSnfcV>) ^JitttP T(D^J<h LTlt 

7 > ;i/^;Wffi«©^*jK**4«kt)#Vi (fij^«\ Mit5/O^3 0) #U (3-7 
MJ^t7i>i) ( TP 3 ATJ ) 
[0 0 4 0] 

, $>zw$¥m&-#y?—£ ttfmt^m^^ «t * ^ « wttteisa^ t o ^ 

, EffiKWRbfcfcStfU v— , t/^PPV, PT, PTV^jP'J (7 

7 7x^I/>lf-l/» ( ["QN-PPVJ ) , CQQtSL£(D7 ; 7—U>'ftT£i& 

n^^mmmmw, ta^mzyt^^rz\-im^-mmmizMvx^m^xz\n 

[0 0 4 1] 

- lx>ti- U» ( TCN-PPVj ) , ' CtQfc£<D7 5— U 
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(29) 

'gm&mmfc (pcBM^pcBCR^a &%^teyt&®fc£>£z$n?m 
mm\zjtivx^MRxz\n£x&mznxzfzmmttTx&% 0 Mttictt 
^^(D^um^mm^mtLx^ ppv/ceo* meh-ppv/c6o> 
pt/c6o^ p3at/C6o* PTv/c$Qf££tf&z>fi^ z\n% izmfeznz 

[0 0 4 2] 

kj ) &£<Aj£^*»u v-^^M?iUT, Bjmx^^ hjvmmxcDmyt^m 

$b%z.£bx^Z>o ^<D£otem&. JK^m^mmz. ^Xh^MUZmziE 

?l c^fe««^) mmmncDm^tvxmm'r^o mzmfzt, pvk/o- 

p v k/ n - ^^ > b ^ ii;p v K/a >^ z\n 

* 

[0 0 4 3] 

r 6 P j *5cfc^^^^xn;i/ rspj ft<H) :fe,£<[Pe<7)iP$#^ T)l$ 

-VA^-U— h (A 1 q 3) 43 ckMKD^M^F- V— Yft? (m- q 3) , P BD 
, XtfO-PBD, ^^7'/- ;V43ct^<D^#:, U%XS\Z 6 T '/ C 6(h 
6P/C60* 6P/PBD, 6P/Alq3, 6 T/fcfthvT' / — Jk 7^0y 

7->/o-^D^-;k y>h^-fe>/C60> T>h^-fe>/o-^n^-;i/ 

[0 0 4 4] 
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[0 0 4 5] 

R (OCH2CH2) n OS03"M+ 

[0 0 4 6] 

Rte> 7 )V3r )VT ivr V-)V&mis, 

[0 0 4 7] 

3 [^H#fpmii^ 0 8 / 8 8 8 3 1 6 ^ z.n&3\m-rz> z. t\z&?T*mm 

[0 0 4 8] 

U (if l/>tW H) , h 'J 7MP^^>^M>i>Jf?ASfdlf n 
<b CD y U > F , F t-^>;I/^ >if >7Jl/# >if F 7 >^~^A&<Ht^$> 

5B9iK:oV>TWU ^S#fF^5, 6 8 2, 0 4 3 *M3<ktf|^| 5 , 6 7 7, 5 4 
6 ^tl^^tlTl^o 
[0 0 4 9] 
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(31) 

•tX&alMftZ [N. S. S a r i c i f t c i *5«J;tfA. J. He e g e r 
£ Intern. J. Mod. Phys. B8, 237 (1994) ] 

o 

&mi :D + A "1. 3d* + A, (DT(Dmm) ; 

m&2 : i.3d*+a m i.3 (d--a) *, (D— A&mzim&itLtzmm -; 

m£3 : 13 (D-A) * "13 (Dd+-Ad-) *. («#^»^) ; 

: 1.3 (Dd+-Ad-) * "1,3 ( D +° — A~° ) , (-T * > 5? v ti JVttB 

/$) ; 

WW 5 : 1.3 (D+° -A-° ) "D+° + A-° , («ffi£HE) . 
fcfc'U (D) litiMft^^L, (A) teWfl8g^#£JiU 1, 3«^n 

[0 0 5 0] 

t^l 0 0-5 0 0 0A (lt>^hD-A^ft=10-8cm) 
[0 0 5 1 ] 

flfi0339§*tt*mK:ra* 7;H-^AF-»lft!| ( TAZOJ ) , 
7J^-^7AF-yxXMi ( TATOj ) . XXmittiSf&Ztf&Zo -tlb 

[0 0 5 2] 

%>o ^nzoxt&mz* m-$-Tz>7im(Dm.j&. jtm^n^yT,. ^tzummoim 



(32) 
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[#J;U±\ N. F. Mo t t \Z<kZ>, Metal-Insulating Tr 
ansitions, 2nd edition (Taylor & Franc 
is, London, 1 9 9 0) ; N. F. Mott43cfc^E. A. Davi 
s ^CJ;^, Electronic Processes in Non — cr 
ystal 1 ine Materials (Claredon, Oxford, 

1979) ] o fcD«k5!a:ft^«©«tUTU, &Mxmfcm&&&-r zmwu& 

[0 0 5 3] 

lOSSfi, *IS4#fF!j§5, 2 3 2, 6 3 l^^HApp 1. P h y s . L 
ett. 60, 2711 (1992) teM^tt^ :*>St3BijniStfG, ^r(Dm<D 

tSCt^ttS. ^BJSfc«¥MBJ«® (0101 l^li@2013) <hl 

^U>7J]/tf^— h ( rpEDT/PSSj ) [Y. Cao, G, Yu, C. Z 
hang, R. Menon^if/A. J. He e g e r f>t:J;§, Synth. 
Metals, 87, 171 (1 9 9 7) ] , #U (tfP-;U) SfcttHf^ 
^>if>X;l/^>m ( TDBSAj ) ^(DiOBIt H-ytfc^Of 

[J. Gao, A. J. Heeger, J. Y. Lee^i^C. Y. Kim6 
Jl.£&, Synth. Metals 82, 221 (1996)] &<2£#&<5„ 
[0 0 5 4] 

¥^W^JS»® (Au, Ag, AK I n^a l/Tfffl nJfgT&3 

o CO¥IBMI«IO^^JI$ll5 0~1 0 0 OAolfflTSD, 3tSia 

$«8o%-i%m arajftsnttta— x^r >^ (#<<£n§£\ ^mmmw- 

S. M. SzeKiS, Physics of Sem 
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(33) 

iconductor Devices (John Wiley & Sons 
, New York, 1981) Chapter 1 3£#R83ftfcV>] . 
[0 0 5 5] 

[0 0 5 6] 
[0 0 5 7] 

01(7) r#®j fil 3te— fl^C, Ca, Sm, Y, Mg> A K In, Cu 

13<DJ?$ (02»^tt*ll) «*S01ST«^<, icH^">^Xhn-A 
[0 0 5 8] 

[0 0 5 9] 

0 1 A&&tfm i B*#figb^e>, i McDm^mm^mmz-D^xmrnvx 
ztzo m2\z7*i,rzffii£x. mm^mftzm^zi)*. mm%^y^)v^\^m^ 



» 



(34) 
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mf&znx^&o z-nzom^t. ^m$fe« n-^y u □ >ssi^ttt 

/t> F+> 7 7 0 0 nmt^^lrifi^ll (r) Z^lT&mm (2 1 

) <D -tvmj&ir % 0 mz. m^^mwo&mmm (22) (£^^01031 to« 
s &\z, m&m^&<£ztw&mMm\zm&2nT^&mmz&tf%m&m%\ 

>+h£, 7t^®:iR^^^y^U6 0 0 nmC$)|>ti¥f#:Sl (g) Tg^f 

^^jIbj^jsji (23) 1 t omm&fz\zmwmm 

^t7^5 0 0nml^5fi¥l«:ili (b) *&LMtZ> Z. it, Wfe-fe 
Jf (2 4) iffe-fe >+h$^T^o Wfe-fe >-M<DW^Jil 

[0 0 6 0] 

<Dmz&%iz-z>z.tiT\ mnizmmir z>z\£&T»%%o mzDomj&xMmzn 
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(35) 

[0 0 6 1 ] 

mx\ mm<Dm{%±>-y-&my&-?%z\£tfx$z> 0 &z>^\z, ^-ty^-^mm^ 
mmm&B, g, r mm^w^^x) \z^x.z>z\tx\ mmzm-Dxyttf 

[0 0 6 2] 

^z>m3izmLfzmmxmm-t%z\tbx^%o mmj$^u*>h\$, ±m<D 

tmtm£(Dg i f£Z>&®i&X y b-*ym&5 0 0 nrru 6 0 0 nmM^7 0 0 
4 (i3A$#l) ±fMt§ui^Tf§o #feir>+^ 5 0 0 nmll)t 

^v^^bj^m (ai&£) m (32) xm?o mmmm (32) m&-t 

yv^£3^4li¥^#:«l (g) TMitT^o #lC, iV^IBMlSfeti I T 

o^ttittt^'j7-7;-F (33) £/&iirr£o ry-F (33) 

157 0 0 nmll«l>r»§^«'J7- (r) Ti^TS, S^B'^ 

mmm (34) #^-tr>+)-ffl(D^v-FiLT±®^^ji^-^ 0 

[0 0 6 3] 
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(36) 

) C I E&&mizm'£T Z & 5 IZ.'TZZ.t'VMIfi't ZZ\Z. ± 

\zmff%z.£tf-c$z>o 

CO 0 6 4] 

3 1) iUffl^I^Tf^o 
[0 0 6 5] 

i3t:^b^Mn fcw%<DGmm<Dmz&ft%3tmm%ki>mm£fcz> 

[0 0 6 6] 

02, 0 3^^13' T^UfcJS&^Ofij^gjffKk ^> j@i*3«fcrXWO 
[0 0 6 7] 

pIMfe^>r;U^«, f£S&ffi£/B^TliSg3ftTV>5 [T. J. Scheffe 
r , W. S. Patent 4, 019, 808, April 26, 1987 
; P. J. Bosi;<fc§, ^H^fr^M, 6 3 5, 0 5 1f, Jan. 6, 1 
987; P. J. Bos Mol. Cryst. Liq. Cryst 

. , 1 1 3, 3 2 9 (1 9 8 4) ; G. D. S h a r p :fc«fctf K. M. Joh 



*S82002-502120 (P2002-502120A) 

(37) 

n s onSI'<fc§, SPEI Electronic Imaging Con 
ference, Jan27-Feb. 2, 1 9 9 6 ] . ^fe, 

mm,T<Dmm\%. 0ri<DiiMtii7°p 77^ j^tt §t 1 4 1^42© 

T» 1 4£fflV>TV>5„ i4BM^i4C{:H £bT^<£> 

[0 0 6 8] 

T> x^n>^(D^#'|4{CckoT^S^o M«#J1 (5 2) ;fe«fctf&«fcL 

<«Sf*ft:^-Jf (5 1, 5 3) <7)J?S^«fcoTX^P>(DSja^r«0^#i 

%><ktf*fomm&i&mffiisx. c 1 E6£^fcfc£t-*J: 3 kits 
hfimzn&o ^y-m (53) <hLT#jg£^ffl-f£4§^ -tnax^nxo 

£MmW^£M3£t-3£> 5 3 ilSttf II 5 4 ©Mfc, E'J^iiBJ t> L < « 



f#g 2002-5021 20 (P2002-5021 20A) 

(38) 

[0 0 6 9 ] 

/mmt&Vifimttmzm* a 5 oaoauht&jo. iq/¥^) ^-fe>w 

[0 0 7 0] 

fe^miff^^^^^g (Diffractive Bragg Refle 

c t o r s, dbr&£) ^(Dmoyt^MRx-mzmm -zn^w? 4 )v? \z 
ft 7l x m v >s £ <t t # § o 

[0 0 7 1 ] 

6osfe«pcBMe> > muz^Ltzm^mmizft-DT. 2 m<D&mm 

[0 0 7 2] 



ft S2002-502120 (P2002-502 1 20A) 

(39) 

[0 0 7 3] 

* 2fi0^I¥S*ittt8K*iSftS2flO8l*ft$7-O|iBl:ftJ$Sn]t 

zmz^m¥ttw^fc<m<bfimtztiT^z>o 

[0 0 7 4] 

O (6 1) — 7J)V9 (6 2) /Ti^X (6 3) g& (6 3) ©Jgffi) £ 

, fiI*?*fT"5fitbTffl^5, lOSCSfittglDl:, feLCD ($tH^V 

[0 0 7 5] 

ttftifOtKo^0^l:«koT»i3n5 [M. Tan i^ctr/T. Sug 
iura Digest of SID 94 (Orlando, Fl 

or id a) ] „ 0 6 (Dt) J &mZ>ffl<D^m3.. TOClO*^ 

[0 0 7 6] 
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(40) 

[0 0 7 7] 

#J 1 3 ^Hi^LT&So 
[0 0 7 8] 

[0 0 7 9] 

(H»J 1 ) 

f^ll/io ^M^JTIJ, SfiTSW I TO/^7Xli (1 1/14) ±fc, 
^)2OOOA0P3OTil (12) &mUtf<M\stZo S &\Z, ±M\Z^fg®, ( 
13) tbt, ^g^^bfeo Au©ft*HStt I TOckOi^ £ 
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(41) 

[0 0 8 0] 
[0 0 8 1 ] 

(Mmm 2 ) 

0 1 A0ij$T, MEH-PPVfI<!:PPVil^f,IiXl/^>h^l 
Lfeo #^XS4£±<DA°^-x:>^$*l/!: I TO^IIibt^^, A 1 
m@ (13) thXm^fZo MEH-PPVMi©i)^ 
5 8 0 nmiOgl/^ifxW- C^^T5 0—10 0mA/7y h 

ti3tt >it"C*§ ^ ^^l^io fc, P P V3frtffeG>a&fc£Kk 4 8 On 

mJ;D^V^ifX^M- KOV>T5 0~ 1 5 OmA/7 7 hT^ofc^t^ 

[0 0 8 2 ] 

[0 0 8 3] 

(HJ(S« 3 ) 

PCBM^Ceo^^^^tt^-T^^^ — P3 0T : 

IL/:„ J¥£$J2 5 0 0 A<D@ilfeXU;*>h(DX^ h;W&8Fte£EI 9 C^lt 

. 6 5 0 nmiD0^Mt:^V^T0P 3 OT^^f (D^(D tW\BT&^> 0 Jfc&\$ 
t— U >ytT, 8 0 0 nmckOSV^S^^Tja^CAoTV^o 
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(42) 

[0 0 8 4] 

77,m& (.mm) -eii^^Mtt^ n§ ^ t ^tt § i ^ ttv^, fox 

[0 0 8 5] 

(UlM^J 4 ) 

I TO/MEH-PPV (1 0 0 OA) /MEH-PPV : PCBM (10 0 
OA) /Al$|jgT, ItXI/^>h^gUfe 0 h;WS^'l4£@l OK 

^'I4^^<^^Ci^e», MEH-PPVJfte> 56^>fe56 (DM 

^j^tLTlt, MEH-P P V^»li§ffl^-rtCMEH-P P V : PCBM 

[0 0 8 6] 

[0 0 8 7] 

(^^J 5 ) 

I TO/PPV/C60/A 1 ©2)1 (ArDl^) #ti£T!HiiX > h£ff2 
^bfeo &W1iJi<7)J¥£«m 0 0 0 AibL PPVfff|g#:^m^> 
%ACN^»^[Hlfe^bfCo ffjfEMfgfl^liM^ 2 0 0rT2B#r H 1 

H^^oTtPi^M^T^^iT^P PVlZ^mVTzo 1 0~6To r x <D%& 

< 7 X T T (D ^ T*m tz. h <D T * £ o 
[0 0 8 8] 
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(43) 

o 

[0 0 8 9] 

mmm 6 ) 

7i-Jk (sexiphenyl) (6 P) BTt 6 P (800 A) /C$q (8 

o o A) ^T-um&m? ( i TotitA i nmomz&m 0x^2 b)vj&& 

oT4^t)^^ I TO«tl:^TPAN I - CSA^diP Py^£ 
©¥S^'J7-ii$I^S^fe, Wli2 3 0nm$Wofc, 6P 

60K:J:5!RiKK:<fcoT, pJSIX^ MVM«K:j£#o&. C 6()Ji& <fctf 6 PJi<D 

, 6P (8 0 OA) /Ceo (3 0 0 OA) <DsEm\ZUVmm&&&7>( )V?&Wt 
[0 0 9 0] 

CgoS^^-TJE^m^^^ffl^^^ffoT^^o I TO/6P/P P 

oph/a i if o)tMttfc@6 bn^bt$§. #v-i*<m mz-\z, O 

rialS, #R5764, Orial catalog, 1994) &m^tz 
[0 0 9 1 ] 
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(44) 

[0 0 9 2] 

mmm i ) 

#U (p-^x-l/» (PPP) , PPPS|^#:, *3J;^PCBM 

pmt, ppp/cw2mmT&&zfppp : c^uyFmT&ftmvtco m 
1 2\z^vfch<D£mm<D%5$kfimt>ntc 0 

[0 0 9 3] 
[0 0 9 4] 

mmm 8 ) 

P P V / I TO/P 30T/A 1 iiiT, P 3 OT&&UP P Vii)g|£ffl^T 

it ixbfco 

[0 0 9 5] 

fC^JLTV^ 0 ^HMM«$e>^, ^»*J2£#HTT\ W^McD^$, 
[0 0 9 6] 
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(45) 

mmm 9 > 

mJLU*>h&ftmLfzo ^(Dmi^X.U^>h\t. ^^y:/£Wj:<5 3fll<3 

h-Dtzo m&-t>-y-mm&, mzm2 0 0 0 a<dp 3ht*^^il 

A£#HS) D jfife-fe>1i-£, MEH-PPVI (15 0 OA) TMj£U ±H&KI 
2 0 0A©Auil€tttfe o MEH-PPVfl (/^-felij^(D±^^) te, # 
&^>V\Z^^T<D&fcmtly h7j )l?£VTbmm~r& (12B^#I) . 
"&\Z, ffiBiMOMEH-PPVll^iit, BuEH-PPVi©^ 

[0 0 9 7] 

[0 0 9 8] 
[0 0 9 9] 

o 

[0 10 0] 
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(46) 

[0101] 
[0102] 

immm 1 0 > 

0 0 nnu 6 0 0 nm*^7 0 0 nml:I^5S$g*«; b^fg^tt^n 

ITOII3 1) £iSt*&;tf^;*gtO:k:f1MSbfc. #fi-fe>+h£PPV|g| (i& 
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